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Background: Resource barriers to the provision of accessible training in cancer
diagnosis in lower- and middle-income countries (LMICs) limit the potential
of African health systems. Long-term provision via teaching visits from senior
pathologists and trainee foreign placements is unsustainable due to the
prohibitive costs of travel and subsistence. Emerging eLearning methods would
allow pathologists to be trained by experts in a cheaper, more efficient, and
more scalable way.

Purpose: This study aimed to develop an online teaching platform, starting
with hematopathology, for trainee pathologists in sub-Saharan Africa, initially in
Nairobi, Kenya, and Lusaka, Zambia.

Methods: Course materials were prepared for both Canvas and the Zoom
elearning platforms using digitally scanned slides of lymph nodes and bone
marrow trephines. Initial in-person visits were made to each site to establish
trainee rapport and maximize engagement, evaluate different methods and
course content, and obtain feedback to develop the project. The knowledge
of trainees before and after course completion was used to measure initial
effectiveness. Online teaching with the preferred platform is to be continued for
lyear before re-evaluation for long-term effectiveness.

Results: Canvas was selected as the preferred delivery platform as it is freely
available and has good functionality to support all required tasks. Face-to-
face teaching was considered optimal to establish the initial rapport necessary
to maximize subsequent engagement with online teaching. Challenges have
included sub-optimal internet speeds and connections and scheduling
issues. Weekly online hematopathology teaching sessions using live image
capture microscope sessions, Zoom, and Canvas have been delivered to
students in Kenya and Zambia, with good attendance and interaction in case
discussions.

Conclusion: Our team has successfully designed and delivered an online training
program in hematopathology to trainee pathologists in Kenya and Zambia,
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which has been ongoing for over a year. This project is now being scaled to
other sub-Saharan countries and other sub-specialties.
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Africa

Introduction

Africa is experiencing an epidemiological transition following the
considerable successes of global and national initiatives to improve the
detection, prevention, and treatment of infectious diseases.
Consequently, as the demographic of sub-Saharan Africa changes and
non-communicable diseases become more common, cancer is
becoming a leading cause of death (1-4). This brings new challenges
of detection and treatment, particularly for cancer treatment (5), with
the diagnosis being one of the biggest gaps in the cancer care pathway
(6-8), and, despite advances, there remain shortages of specific
medical skills, limiting the potential of African health systems (9).
Specifically, the average number of pathologists per head of population
in Africa is 1/1,000,000, compared to 1/15-20,000 in the US and UK,
a 50- to 70-fold difference. Furthermore, pathologists in Africa are
focused on a few areas, particularly South Africa and West Africa, and
outside these areas, the numbers become very low, with only seven
countries having a ratio of less than 1/1,000,000; at least one country
has no pathologist. Cancer diagnosis remains technically difficult, and
while high-income health systems have developed tools and expertise
to meet this challenge, low- and middle-income countries (LMICs)
health systems lack key competencies in health workforces, limiting
the effectiveness of the care they can offer (10).

However, there have been improvements in the provision of
anatomical pathology services in sub-Saharan Africa recently. For
example, Zambia has benefitted from external support to increase the
number of pathologists in the country from 3 to 20 since 2015 (11).
The provision of pathology is more advanced in Kenya, and training
in anatomy has been provided at the Aga Khan University Hospital
(AKUBR) for several years, together with a general pathology training
program at the University of Nairobi, although the country still lacks
access to specialized molecular diagnostics. Despite these
improvements, there remains an ongoing need in both Kenya and
Zambia and, by extension, other sub-Saharan African countries to
improve expertise in specialist cancer diagnosis, which will require
ongoing specialist training (12), and to address the limitations of
access to specialized tests and training. The previous specialist training
model has relied heavily on external speakers to teach “safaris;” but
these are limited in effect due to low frequency, a lack of ongoing
education between lecture tours, and cost, both financial and,
increasingly, environmental. Moreover, this model of education and
training is neither scalable nor sustainable on a long-term basis.
Interactive systems, such as the ZOOM Project ECHO, have been
successful in facilitating medical training and transferring knowledge
between high-income countries and LMICs, enabling long-term
sustainable training. We therefore decided to pilot the use of emerging
eLearning training methods to train pathologists in cancer diagnosis
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in a more efficient and scalable manner. As an exemplar, we initially
focused on hematopathology diagnostics in Zambia, where we had
prior educational experience.

Hematopathology is a particularly challenging area of medicine
and is becoming more important as national cancer treatment
programs in LMICs mature (13). This study is highly technical, and
unfortunately, although medical training for anatomic pathologists
has increased in recent years, it is still insufficient to address the need.
Zambia, in particular, has seen a recent increase in the number of
pathologists, enabling a move to more specialized diagnostics. As
such, it is a good model for the maturation and development of high-
quality service from a poorly resourced starting point, and thereby a
good model of success for other presently poorly resourced LMIC
sub-Saharan counties.

We chose Kenya as a second pilot site as an example of a more
developed healthcare and training environment to facilitate the
development of as strong a base as possible in the region. African
Strategies for Advancing Pathology (ASAP) has been involved in
cancer diagnostic training for many years and has pioneered training
in many countries in Africa using traditional training methods as well
as eLearning. Together with the College of Pathologists of East,
Central, and Southern Africa (COPECSA) and AKUH, Nairobi,
ASAP has organized and delivered several National Cancer Institute
(NCI)-funded pathology training workshops, which showed that a
blended learning approach yielded the highest educational outcomes
(14-16). In view of this, we decided to work with this group to also
pilot the hematopathology training program in Kenya.

Objectives

Two eLearning platforms for training pathologists in
hematopathology were compared, one a blend of eLearning (self-
directed) teaching modules combined with interactive live sessions
delivered remotely through the Zoom platform provided by
COPECSA and linked to the platform through ASAP, and the other
an eLearning course administered on the Canvas LMS site (self-
directed only). The modules were open to senior residents and
practicing pathologists at AGUH, Nairobi, Kenya, and the University
Teaching Hospital (UTH), Lusaka, Zambia. COPECSA, a regional
CME provider for pathology activities for sub-Saharan Africa, was
involved in the logistics through the dissemination of the results of the
activity to all pathology associations within sub-Saharan Africa.

The objectives of the project were as follows:

1 To develop and evaluate an eLearning course for processing
and reporting hematopathology specimens to improve the
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ability of pathologists in Africa to detect and diagnose leukemia
and lymphoma.

2 To develop an online teaching platform in hematopathology
for trainee pathologists in Kenya and Zambia initially, with
later extension to other sub-Saharan countries.

3 To compare the learning experiences of participants at two
separate delivery sites, specifically Kenya and Zambia: a private
university hospital, the AGUH, Nairobi, Kenya, and a public
university hospital, the UTH, Lusaka, Zambia; both premier
sites nationally.

4 To compare Zoom, Canvas, Blackboard, and Moodle as
delivery platforms.

5 To assess the subjective experiences of both course organizers
and attendees to determine the key criteria in designing and
carrying out training on eLearning platforms in the context of
sub-Saharan health systems.

6 To use hematopathology as a template to develop a sustainable
infrastructure and platform for future eLearning developments
in pathology in sub-Saharan Africa, extendable to other
sub-specialities.

7 To develop CPD resources to support teaching, including
online quizzes related to lectures, PowerPoints, and videos.

8 To engage with trainee residents to ensure the platform and
content are appropriate for their needs.

9 To develop an online discussion group in Canvas to support
student questions and answers arising from weekly lectures.

10 To provide monthly tutorial sessions.

11 To provide weekly online slide-based teaching.

12 To measure the effectiveness of teaching through pre- and post-
course assessments.

Materials and methods

Program design, selection, and
implementation

The program was designed in collaboration with teaching faculty
at the University of Zambia and UTH in Lusaka, and AKUH, Nairobi.
The initial teaching program was focused on a comprehensive lecture
series covering diagnostic cellular hematopathology, concordant with
the needs of the area and the expertise of the teaching team.
Subsequent lectures covering other cellular pathology sub-specialities
were designed in collaboration with teaching staff at UTH and AKUH
and volunteer lecturers.

Teaching methods and online delivery

In-person teaching was delivered at the start of the project at UTH
and AKUH with simultaneous online attendance via Zoom, with
subsequent weekly online seminars. In-person teaching used a
combination of didactic teaching and slide seminars using scanned
WSIs with a group discussion of cases. All teaching material was
uploaded to a Canvas site with links to lecture video recordings, which
were uploaded to the Pathology Portal of the Royal College of
Weekly online alternated  between

Pathologists. teaching
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hematopathology slide seminars using live photomicrograph camera
capture of cases and external faculty teaching in other subspecialties,
also using a combination of slide seminars and didactic teaching.
Group discussion was used to emphasize teaching points and facilitate
group Q&A. The program plan is illustrated in Figure 1.

Monitoring and evaluation

The program was evaluated by student feedback using
questionnaires and continual feedback after each teaching session, and
the effectiveness of learning was assessed by pre- and post-
course assessments.

Results
Program delivery

The project delivered a 4-week program of hematopathology
teaching in person at the AKUH, Nairobi, Kenya, in May 2022, and a
3-week program at UTH, in September 2022, followed by a second
3-week program at AKUH in May 2023, which also included residents
of the University of Nairobi. The lecture material, recorded lectures,
Zoom recordings, and whole-slide images (WSIs) used in these
teaching sessions formed the basis of an online teaching platform in
Canvas for hematopathology, with differentiation into lymphomatous
hematopathology focused on anatomical pathology residents and
myeloid hematopathology for clinical pathology residents. A
comprehensive lecture series covering malignant hematopathology
was delivered, specifically including an introduction to lymph nodes,
low-grade B-cell NHL, high-grade B-cell NHL, Hodgkin lymphoma,
and T-cell NHL, introduction to bone marrow trephines,
myeloproliferative neoplasms, myelodysplastic neoplasms, acute
leukemia, and myeloma.

The in-person lecture program focused on hematopathology and
was developed in conjunction with both the pilot institutions, both of
whom had identified hematopathology as a key area, especially given
the advances being made in the ability to treat lymphoma and
leukemia in both Kenya and Zambia, giving rise to need for more
accurate and precise diagnosis to guide targeted therapy. Ongoing
lectures cover a wide range of neoplastic and non-neoplastic diseases,
aiming to provide an ongoing comprehensive program across all
cellular pathology specialties.

Teaching effectiveness and program
development

The program has had a large impact on training in Kenya and
Zambia, with approximately 20 pathologists attending in-person
teaching at each site. Specifically, at AKU, Nairobi, 20 residents
attended each of the two in-person teaching programs, with
representation across all years of training (Year 1-5 residents, Year 2-4
residents, Year 3-4 residents, Year 4-5 residents, and 2 fellows, one in
Hematology and the other in Onychopathology), while in Lusaka, 23
pathologists attended the in-person teaching (Year 1-5 residents, Year
2-1 resident, Year 3-3 residents, Year 4-4 residents, and 10
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Phase 1 In person with simultaneous online
AKUH UTH
.
Canvas
Lecture ppt
Lecture video |—™ | Pathology Portal
WSI scans Linked in Canvas
Phase 2 Ongoing Online || Lecture video || Pathology Portal
Initial in person countries
Online countries
FIGURE 1
Flow chart illustrating schema of in-person and online lecture delivery, with countries included and organization of teaching material delivery and
archiving.

consultants). Similarly, the subsequent online teaching has had a large
impact on ongoing training across sub-Saharan Africa, with between
20 and 60 pathologists attending weekly from Nigeria, South Africa,
Rwanda, Uganda, Tanzania, Kenya, and Zambia, demonstrating wide
geographical uptake as planned; lectures given and planned are
detailed in Table 1. Pre- and post-course assessments demonstrated
improved knowledge of hematopathology.

An option appraisal of Canvas, Blackboard, and Moodle as
repository platforms for the teaching material identified Canvas as
the preferred delivery platform as it is freely available and provides
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good functionality to support all required tasks (lecture repository,
links to Zoom lectures, discussion groups, and quiz section)
(Table 2).

The use of YouTube for ongoing archiving and delivery of lectures
delivered both face-to-face and online was tested but not considered
to be an optimal solution for the following reasons: (1) the difficulty
of post-processing lectures and breaking them into shorter segments
for upload, as it is much easier to upload to Google Drive at a low cost;
(2) YouTube is open to all, while much of the material delivered is
available under permission to use for teaching in the specific context
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TABLE 1 Lectures delivered on teaching program.

Hematopathology (delivered online and in person)
Introduction to lymph node pathology
Low-grade B-cell non-Hodgkin lymphoma
High-grade B-cell non-Hodgkin lymphoma
T-cell non-Hodgkin lymphoma
Hodgkin lymphoma
Introduction to bone marrow pathology
Myeloproliferative neoplasms
Myelodysplastic neoplasms
Acute leukemia
Myeloma
Molecular testing in MPN and MDS
Update on 2022 WHO classification of hematological malignancies

Non-hematopathology (delivered online)
Infectious disease 1 Non-HIV virus infections
Infectious disease 2 HIV-direct pathology and prions
Infectious disease 3 Bacteria
Infectious disease 4 Mycobacteria
Infectious disease 5 Fungi
Infectious disease 6 Protozoa
Infectious disease 7 Worms 1
Infectious disease 8 Worms 2
Advances in prostate pathology
What the pathologist needs the clinician to know in breast pathology HER2 low
breast cancer
Neuroendocrine lung tumors
Advances in endometrial pathology
Investigation of carcinoma of unknown primary
Liver lesions
Advances in urological pathology
Autopsy pathology

Esophageal tumors

of sub-Saharan Africa but not elsewhere so the open platform is not
suitable, while lectures can be made available to the students through
a Google drive link which can be made available to all students
securely; and (3) YouTube contains advertisements, which many
funding organizations will not allow, and also auto-directs to other
videos not related to the hematology material. Subsequently, however,
since the inception of the project, the Pathology Portal of the Royal
College of Pathologists, which has been supported by the National
Health Service England Learning Hub, has been made available and
selected as the best present option, given it is freely available to
international members and provides professionally supported content
editing, curation, and maintenance of content covering all aspects of
pathology, thereby enhancing the learning opportunities provided by
the online teaching program (17).

Platform appraisal

Initial in-person teaching was considered to be the optimal
method for establishing rapport with students necessary to
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maximize engagement with and benefit from subsequent online
teaching. In both Kenya and Zambia, lectures were delivered both
in-person and live online at the same time via Zoom, and in both
countries, trainee pathologists joined the lectures online, either
locally, elsewhere in the country, or from other countries, e.g.,
Tanzania. WSI images were very effective in teaching and problems
of slow internet speed and subsequent image pixelation present in
2022 were not seen in 2023, demonstrating improvement in internet
speeds and highlighting the potential for the use of WSI in a
sub-Saharan setting.

Feedback collected from the trainees showed high levels
of satisfaction with the teaching provided in person, and the
uptake of the online material from Canvas has been good.
Feedback for online teaching has consistently endorsed the
format of alternate hematopathology and external speakers.
Hematopathology remains an area of need in sub-Saharan Africa
slide
be particularly useful to improve exposure to advanced

and Dbi-weekly seminar sessions have proved to

diagnostics on an ongoing basis.

Challenges and solutions

There have been several challenges to overcome in terms of set-up,
delivery, and maintenance of the teaching program but all these
challenges have been resolved. Internet bandwidth and power supply
were initially a problem in both Nairobi and Lusaka but over the
period of the pilot (2022-2023), internet availability, reliability, and
speed have improved in both locations. While pixelation of
downloaded WSIs was common in 2022, with long times for clear
image download, this was not a significant issue by 2023. Online
delivery has been effective, with the rapid expansion of 4G networks
in Kenya and Zambia allowing good Zoom connectivity since the end
of 2022. Scheduling across different time zones has been required but
has not been difficult as the countries in sub-Saharan Africa are spread
over a 4h time window, thus teaching delivery at midday from the
United Kingdom has allowed attendance during working hours from
across the region. Similarly, engagement with a large number of
pathologists in each of the countries in the region has been facilitated
formally by the involvement of COPECSA with the development of
the program and informally by wide social network connections
across the region.

There is a need to establish internet access levels at other locations
in sub-Saharan Africa; this has already been demonstrated as sufficient
in Zambia and Kenya but has not been tested in other countries. There
is a need to regularly update lecture content as appropriate, and the
lecture program is now being extended to other sub-specialist areas,
as initially planned. The use of discussion boards in Canvas and of
monthly tutorials has not proved necessary given the level of weekly
engagement of residents with live online slide-based teaching sessions.

Weekly online slide-based seminars have been delivered via Zoom
from Manchester, UK, to residents at AKU, UTH, and UoN using
glass slides displayed by live image capture and Zoom, with good
attendance (between 20 and 60 per week). Interaction in terms of
questions and answers has been effective in these sessions, but they
probably would not have worked as well without prior face-to-face
delivery. Specifically, the ability for residents to ask questions (Q&A)
through the chat function has enabled questions to be collated for
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TABLE 2 Options appraisal of Canvas, Blackboard, and Moodle as teaching material repository platforms.

Product name Moodle

Blackboard

Canvas

Open-source learning management
solution that is based on a modular design.
It enables administrators and teachers to
Basic overview build their own courses using the plug-in. It
gives a robust set of functionalities and a

collaborative learning environment that

helps facilitate both teaching and learning.

Open-source LMS is one of the fastest- | Modern, intuitive learning management

growing systems today. It is specifically | model that facilitates virtual platforms
created for educational institutes — for for learning. It delivers a course
grades K-12 and higher education. This | management system that has an open
platform aims to better engage usersin | architecture. You can combine the system
their teaching and learning processes. with a student information system and

It is ideal for blended learning authentication processes.

Free plan No

Yes No

Integrates with SIS, Microsoft 365, Google,
Integration capability

Integrates with SIS and Microsoft 365
Integrates with SIS, Microsoft 365, and
by default. However, Dropbox and
Dropbox. However, Google apps

and Dropbox. Google integration require
integration requires additional apps.
configuration.
Offline learning No Yes No

The cloud version needs no installation but
Installation method an installer is required for a local onsite

version.

The cloud version needs no installation
The cloud version needs no installation
but an installer is required for a local
but an installer is required for a local
onsite version. Installation can
onsite version.
be difficult and requires a Linux server.

Admin tools enable unparalleled
Administrative features granularity but are less intuitive than other

platforms.

Admin tools are easy to use but Admin tools are easy to use but

granularity is lacking. granularity is lacking.

Course creation tools are intuitive. The
repository system can be hard to navigate,
although uploading files and SCORM

packages is possible.

Course development features

Course creation is easiest on Canvas. Course creation tools are intuitive.

Uploading files to repositories is easy, Uploading files to repositories is easy,
and the Course Import Tool enables although sharing files across courses

cross-platform uploads. requires a paid upgrade.

Assessment tools are extensive and highly
Assessment method accurate, but the Gradebook can be hard to

learn.

Assessment tools are easy to learn, and
The test feature is intuitive, although the
a good level of customization is
Grade Center can be unwieldy.
possible.

Various communication tools (e.g., live chat
Communication and discussion forums) and notifications

are available

Various communication tools (e.g., live | Various communication tools (e.g., live

chat and discussion forums) and chat and discussion forums) and

notifications are available notifications are available

Devices and operating system Available on all major operating systems,

compatibility Android and Apple mobile apps available

Available on all major operating
Available on all major operating systems,
systems, Android and Apple mobile

apps

Android and Apple mobile apps

answers, while the interactive nature of Zoom for slide seminar
delivery has facilitated active learning through teacher question
prompts and instant answer feedback to clarify diagnostic points. The
weekly teaching and associated Q&A using the Zoom chat function
have obviated the need for separate discussion groups and tutorials as
initially planned in objectives 9 and 10, delivering a more streamlined,
time-efficient learning environment.

Conclusion

The project has successfully delivered an online training program
in hematopathology to trainees in Kenya and Zambia, ongoing now
for over a year. This project can now be scaled to other sub-Saharan
countries and to other sub-specialities.
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Discussion and future work

The pilot project has demonstrated the feasibility of online
teaching in sub-Saharan Africa and is now being extended to other
countries beyond the “founder” countries of Zambia and Kenya, most
recently to Tanzania, Rwanda, Nigeria, South Africa, and Uganda, and
sub-specialities other than hematopathology. The uptake of the
program has been good, and in Kenya and Zambia approximately 40
and 20 residents, respectively, have participated in both initial face-to-
face and ongoing online teaching over the past 18 months, while
between 20 and 60 pathologists attend ongoing weekly online
teaching. As such, the teaching provided has become a fixed part of
the program of resident teaching in both Kenya and Zambia and is
being extended to other sub-Saharan countries. An increasingly large
faculty is being recruited, many of whom are keen to contribute to
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teaching abroad within an established and active platform but lacked
the resources to establish the platform and recruit a cadre of learners.
To further establish the program and maximize the value of
participation in it to residents and consultant pathologists, a key next
step is the conversion of the teaching undertaken into CDP modules
to accompany the lectures. This will best be done in collaboration with
the College of Pathologists of East, Central, and Southern Africa
(COPECSA) countries to develop an accreditation program for online
teaching across the region, specifically in Tanzania, Uganda, Kenya,
Burundi, Zambia, Rwanda, Madagascar, Botswana, and Zimbabwe.
Additionally, given the large amount of online teaching that is now
being provided, there is a need for a website collating, in live-diary
format, online teaching events open to pathologists in sub-Saharan
Africa in order to maximize dissemination of both the teaching
provided under the proposed program and that provided by others.
COPECSA would be the natural partner for the development of this,
possibly in conjunction with a diagnostic commercial partner.

ASAP has previously provided training courses for cancer staging
and has developed an eLearning course on this topic (16), giving the
experience to be used as a template for planned online teaching in
hematopathology, while the lessons learned through application in
hematopathology are transferable to other subspecialties. The recent
pandemic has limited travel, especially in sub-Saharan Africa,
emphasizing the need for and driving the development of reliable
virtual conferencing in Africa, which now allows a newer type of
training to be envisioned. This type of model has significant
advantages, especially for LMICs, for which travel costs can
be prohibitive. Interactive systems, such as the ZOOM Project ECHO,
have been successful in facilitating medical training and the transfer
of knowledge between high-income countries and LMICs (18). The
pilot project described builds upon earlier experience to assess and
develop the best of these new technologies to establish a platform for
future pathology training to increase capacity in African health
systems. In recent years, advances in telecommunications and
improved connectivity in LMICs have combined to allow a number of
exciting new teaching methods to emerge. Project Zoom ECHO is a
knowledge-sharing network that links expert medical teams with
primary care clinicians in rural and urban underserved locations. This
technology offers a chance to conduct case-based training remotely,
thus benefiting from the immediate and interactive nature of this
approach but being vastly more efficient in terms of cost, time, and
other valuable resources than traditional in-person teaching. If this
approach proves effective, it will enable a teaching platform that saves
money, carbon dioxide, and clinicians’” time, while vastly increasing
accessibility to education.

To date, teaching has been focused on hematopathology, as stated
in the initial pilot program. This was an area of need requested by
pathologists in Kenya and Zambia, and fortuitously, the specialist area
of the program lead, Dr. Byers. It was the stated aim of the pilot to
extend the program into other areas, and this has now commenced,
with planned lectures on area-relevant topics, including HIV-related
lymphoma, breast cancer, prostate cancer, and renal pathology, and
the recruitment of lecturers from sub-Saharan Africa to provide
geographical relevance. It is also recognized that as the program
grows, it will be necessary to extend the number of trainers to facilitate
dissemination of the program, ensure continuity, and maximize local
relevance. COPECSA and contacts in South Africa will be used to
identify a cadre of pathologists in each of the COPECSA countries

Frontiers in Medicine

10.3389/fmed.2024.1390560

who will be trained to support the program locally and, in time, more
generally. The aim is to have a senior training mentor and junior
trainer in each country; the senior trainer will provide continuity, and
junior members will have strong collaboration with peers. We have
already identified trainers for this role in Kenya and Zambia.

Finally, and most importantly, despite improvements in
prevention and detection, and in medical, surgical, and pathology
services in sub-Saharan Africa, death rates from cancer continue to
rise, largely due to changing demographics and the adoption of
Western lifestyles. Improved outcomes for these emerging health
problems will only be effectively addressed by an integrated
end-to-end (E2E) healthcare program that includes and optimizes all
stages of the patient journey, from prevention and detection to
treatment (19). Better access to diagnostics is a key part of this journey,
and the vital link between diagnostics and medical/surgical outcomes
has recently been recognized in the WHO resolution on diagnostics
(20). This, in turn, requires both (1) better access to and number of
pathologists and (2) an improved quality of diagnosis. The extension
of the geographical spread and content of the program will therefore
not achieve maximal benefit except as part of an E2E program.
Consequently, in order to ensure the relevance of the program to a
local E2E approach to improving cancer outcomes, it will be necessary
to include oncologists and surgeons to identify their concerns and
ensure they are been addressed. The expansion of the teaching is
planned based on such discussions, and the lead author (RJB) is
working with colleagues at the University of Manchester who are
delivering an E2E project to improve outcomes in esophageal cancer,
lessons from which will facilitate the integration of improved
diagnostics in improved patient pathways for other cancers (21-23).

The pilot project has successfully demonstrated the value and
scalability of an e-learning platform for pathology residents in
sub-Saharan Africa and (24, 25) is now ready for expansion in content
and geographical scope beyond the founding countries of Zambia and
Kenya. It will be necessary to include it in an E2E approach to ensure
maximal benefit in improving cancer outcomes.
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